Single molecule force spectroscopy of a streptomycin-binding RNA aptamer: An out-of-equilibrium molecular dynamics study.
Here, we investigate the unfolding behavior of a streptomycin-binding ribonucleic acid (RNA) aptamer under application of force in shear geometry. Using Langevin out-of-equilibrium simulations to emulate the single-molecule force spectroscopy (SMFS) experiment, we were able to understand the hierarchical unfolding process that occurs in the RNA molecule under application of stretching force and the influence of streptomycin modifying this unfolding. Subsequently, the application of the Jarzynski equality to the force profiles obtained in the pulling simulations shows that the free energies for individual systems and the difference of unfolding free energy upon streptomycin binding to the RNA free aptamer are in fair agreement with the experimental values, obtained through SMFS by Nick et al. [J. Phys. Chem. B 120, 6479 (2016)].